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This block grant covers the activities of three research groups at STScI. We proposed to group the

efforts and resources available to several approved ISO projects in order to more efficiently deal with

the data reduction and analysis. We give a brief description of primary objectives and scope of each

project, along with the final status of the project as of the expiration date of the grant.

Owing to many delays on the part of the ISO Project, the calibrated data was received very late,

which resulted in significant delays in deriving the results. In addition, for one of the components

of this project, the ISO data was finally determined to be of too low a quality to be useful.

1. Search For Cold Molecular Hydrogen In The Galaxy (R. Allen)

This project aims to detect absorption from cold molecular hydrogen in the continuum spectra of

several Galactic sources using the Fabry-Perot mode of the SWS on ISO, primarily at 28 microns.

The PI of the observation is J. Koornneef from the Kapteyn Institute in Groningen, The Netherlands.

A total of 100,000 seconds of ISO observing time was allocated to this difficult observation.

Koomneef has carried out the initial data reductions. Several problems in the data stream were

identified as interference from cosmic rays, which seriously degrade the S/N ratio.

Allen and Koornneef have spent a total of several weeks in the reporting period working together

in Baltimore (at STScI) and in Groningen trying various techniques to deal with the cosmic ray

problem, unfortunately all to no avail. The problems are so severe that, as far as we know, neither

the cognizant ISO instrument scientist nor any other project PI has succeeded in obtaining useful

data at the pre-flight-advertised S/N with the specific detector mode we have used.

This part of the Block Grant project has therefore been terminated.



2. DustCharacterizationIn CircumstellarShellsAroundEvolvedMassiveStars(M. Clampin):

ThisprogramusesISOto investigatethepresence,andcharacterizethephysicalpropertiesof, dust
aroundaselectedsampleof hotevolvedstarspopulatingtheupperpartof theHR Diagram:LBVs,
Ofpe/WN9andB[e] stars.Someof thesestarsareknown to showthe presenceof dust in their
circumstellarenvironmentfrom ground-basednear-IRandIRAS data.Thefact thatdustgrainsdo
existin thewindsand/orin theclosevicinitiesof thesehotobjectssuggeststhattheconditionsare
presentwhich increasethechancesfor theformation andsurvivalof grains. It is clearthen that
determiningthedistributionandthepropertiesof grains in thesecircumstellarshellswill provide
vital clueson thestars'modesof losingmassand,therefore,vital clueson their evolution.

We haveuseISOCAM to spatiallyresolvethedustpopulationin therange3-15microns,andto
studyselectedemissionfeatures,in orderto characterizedustsizeandcomposition.Analysisof the
dataobtainedduringthisprogramhasrecentlybeencompleted.Thecombinationof brightsources
surroundedby faint extendeddiffuseemissionhasprovedto bevery complicatedto calibrateand
analyze.Ourinitial analysishasfocusedonWRA751andHD 168625,two galacticLuminousBlue
Variable(LBV) candidates,knownto possessejectedcircumstellarnebulae.In bothcaseswehave
acquiredseveralISOimagesat thebestspatialresolutionin the 8-12micron bandpass,wherewe
detectextendedemissionfrom warmdustin correspondencewith thereflectionnebulaevisible in
theoptical images.Forbothobjectswehavebeenableto computea dustmasswhich allowsusto
quantifythepresenceof neutralmaterialin thecircumstellarenvironment.In combinationwith the
ionized gasmassderivedfrom the optical emissionlines thesemeasurementprovidesthe best
estimatefor theamountof totalmassejectedby theseLBV candidateduring their pasteruptions,
to constrainquantitativelythestellarmodelswhich describethepostmain-sequenceevolutionof
starswith massesabove40solarmasses.In thismassregimemasslossis thekeyparameterwhich
is sofarobservationallyuncertain,butregulatesthetransitionfromanOstarinto aWolf-Rayetstar.

Theresultsof theseobservationshavebeenpresentedatmeetingsonhotstars,andtwo publications
arenow in thefinal stagesof preparation.

3.TheRelationshipBetweenDustAbsorptionAnd EmissionIn Galaxies(D. Calzetti)

Thisprojectisaimedat investigatingtherelativeimportanceof thewarm andcooldustemission,
the dust opacity, and the characteristicsof the dust-stargeometricaldistribution in actively
star-forminggalaxies.ISOPHOTC200135and200photometricdatawereobtainedfor a sample
of 8 localstarburstgalaxies.Thesedetections,supplementedbytheIRASmeasurements,havebeen
usedto modelthecool (T<30K) dustemissionfrom thegalaxies,andmeasuredustmasses.The
cooldustcomponentrepresentsanon-negligiblecontributor(up to -60%) to theFIR emissionof
starburstgalaxies,objectstraditionallyconsidereddominatedbywarmdust.Withtheadditionof the
cooldustmass,dust-to-gasratiosofstarburstsareclosetotheMilky Wayvalue.The 1-1000micron
FIRemissionhasalsobeenusedto measurethetotalopacityof thegalaxiesandrefinethezero-point
of thestarburstreddeningcurveof Calzettietal. Supplementedwith UV-optical-nearlRdata,our
galaxieshavefinally beenusedto predictthedetectabilityof theLyman-breakgalaxiesatz=3with
SCUBA.Undermostcircumstances,theLyman-breakgalaxiesareundetectableorbarely(2sigma)



detectablewith the currentsensitivitylimits of SCUBA,andtheconditionsfor detectabilityare
stronglydependentontheFIR SED.

A papercontainingthe ISO resultshasjust beenpublishedin the 20 April 2000 issueof the
AstrophysicalJournal(Calzettietal.2000,mpJ533,682"The Dust Content and Opacity of Actively

Star-Forming Galaxies').


